Pseudomonas (formerly Flavimonas) oryzihabitans is an uncommon pathogen that may cause catheterassociated infections. Although it has occasionally been isolated from the environment, the source of human infection has not previously been documented. We describe an AIDS patient who developed Pseudomonas oryzihabitans bacteremia due to colonization of a Hickman catheter. The patient reported having strictly followed the recommendations for catheter hygiene. The only flaw detected was the use of a synthetic bath sponge in the shower. The sponge was cultured and yielded P. oryzihabitans among other nonfermentative, gram-negative bacilli. To determine the prevalence of P. oryzihabitans in sponges, we cultured 15 samples from unrelated households. The microorganism was isolated from 3 of the 15 samples. Molecular typing by arbitrarily primed PCR (AP-PCR) was performed with the environmental and clinical isolates. Three different profiles were obtained for the six isolates analyzed from the patient's sponge. The strain from the AIDS patient was identical to one of those from his sponge and was different from all the remaining strains. The AP-PCR typing results were subsequently confirmed by pulsed-field gel electrophoresis. It can be concluded that sponges are occasionally colonized by P. oryzihabitans. For the first time a probable source of an indwelling catheter contamination with this bacterium has been found. Patients carrying these devices should avoid using sponge-like materials, as these are suitable environments for nonfermentative, gram-negative bacilli.
Pseudomonas (formerly Flavimonas) oryzihabitans (1) is a yellow-pigmented, gram-negative, oxidase-negative, nonfermenting bacillus which has been isolated from damp environments, such as rice paddies and sink drains (6) .
P. oryzihabitans has only rarely been associated with human infections. However, since 1977 at least 80 cases of infection with this microorganism, including bloodstream infections and peritonitis in patients undergoing peritoneal dialysis, have been reported. Most of them were infections related to foreign materials or indwelling catheters (5, 10, 13) .
Diverse epidemiological studies have found P. oryzihabitans in the hospital environment, although the potential sources of human infection have not been precisely demonstrated (3, 16) .
To the best of our knowledge, the case we report here is the first case of infection caused by P. oryzihabitans directly tracked to an environmental source.
MATERIALS AND METHODS
A 30-year-old man with AIDS (CDC stage C3) was admitted to our hospital with fever, chills, and low blood pressure. The patient had a Hickman catheter for administration of drugs related to treatment of Kaposi's sarcoma. On admission, physical examination revealed inflammatory signs at the catheter insertion site.
Blood samples for culture obtained through the catheter connections and from a peripheral vein were processed by the Isolator method (Wampole Laboratory, Cranbury, N.J.).
Parenteral ciprofloxacin was started, with an initial good clinical outcome, but 5 days later the patient developed a high temperature, chills, and shock. The catheter was removed and the tip was cultured on blood agar by the method of Maki et al. (11) .
A yellow-pigmented, gram-negative, catalase-positive, oxidase-negative, motile, and nonfermentative rod was isolated from lysis-centrifugation blood samples taken through the catheter hubs (white port, 30 CFU/ml; red port, countless CFU per milliliter) and from the culture of the catheter tip after its removal (more than 15 CFU). The culture of peripheral blood was negative. Cultures of skin from the catheter insertion site yielded only coagulase-negative staphylococci.
The microorganism was identified as P. oryzihabitans, and it was resistant to ampicillin, amoxicillin-clavulanic acid, and cefazolin and was susceptible to broad-spectrum cephalosporins, aztreonam, imipenem, aminoglycosides, ciprofloxacin, and trimethoprim-sulfamethoxazole.
Identification and susceptibility testing of isolates were performed with MicroScan Negative Combo 6I panels (Microscan, Baxter Diagnostics, Inc., West Sacramento, Calif.), and the results were confirmed by standard microbiological methods (17) , with the API 20 NE system (bioMérieux, Marcy l'Etoile, France), and by disk diffusion testing, performed according to the guidelines of the National Committee for Clinical Laboratory Standards (12) . Microbiological cultures of heparinized flasks, gauze, antiseptic solution, and sponges were done on blood and MacConkey agar plates at 30 and 37°C. The patient mentioned the use of a sponge for personal hygiene, which was also cultured. Several pieces of each sponge were blotted onto the surface of the agar. The sponges from different households included as controls were produced by different manufacturers.
Molecular biology-based methods. (i) AP-PCR.
Single colonies were picked and grown in Luria-Bertani medium. The cultures were stopped when the exponential stage was reached. Growth from the cultures were plated onto blood agar to rule out the presence of other contaminant bacteria. Gram staining, oxidase determination, and the API 20 NE system were used to identify P. oryzihabitans in the cultures. The cells were harvested, and genomic DNA was extracted by the Genome DNA kit system (Bio 101, Inc., Vista, Calif.). The chromosomal DNA was checked by electrophoresis in agarose gels, and the concentrations of the different extracts were standardized by spectrophotometric measurements.
Arbitrarily primed PCR (AP-PCR) was performed with Ready-to-go RAPD analysis beads (Pharmacia-Biotech). The primers selected were primers 1 (5Ј-G GTGCGGGAA-3Ј), 4 (5Ј-AAGAGCCCGT-3Ј), 5 (5Ј-AACGCGCAAC-3Ј), and 6 (5Ј-CCCGTCAGCA-3Ј) from Bio-Rad and OPA-1 (5Ј-CAGGCCCTTC-3Ј) and OPA-2 (5Ј-TGCCGAGCTG-3Ј) from Operon Technologies. The reaction mixtures included 20 ng of DNA and 25 pmol of each primer in a final volume of 25 l.
Parallel reactions with 1:5 DNA dilutions were performed to rule out potential differences in the profiles due to concentration effects. The amplification profile was 95°C for 5 min and 45 amplification cycles of 95°C for 1 min, 36°C for 1 min, and 72°C for 2 min, with a tail end of 5 min at 72°C. Ten microliters of each reaction mixture was loaded onto 2% agarose gels for fingerprinting analysis.
(ii) PFGE. Bacterial cultures were performed and checked as indicated for AP-PCR. Agarose plugs containing the amount of bacterial cells included in 1.5 ml of the exponential-phase culture were obtained with a contour-clamped homogeneous electric field (CHEF) genomic DNA plug kit (Bio-Rad). The cells were lysed, and the genomic DNA was extracted from the plugs, according to the supplier's instructions. The low-frequency-of-cleavage restriction endonucleases XbaI and SpeI (Promega) were selected for use for DNA digestion. Restricted DNA fragments were separated by pulsed-field gel electrophoresis (PFGE) performed in a CHEF system (Bio-Rad) with 1% agarose gels and 0.5ϫ Trisborate-EDTA buffer. The gels were run for 17 h at 195 V and 14°C with pulses ramping from 5 to 50 s.
Typing data analysis. All the typing profiles obtained by the AP-PCR assays with the six selected primers were processed to represent the similarity dendrogram by the unweighted pair group method matched with averages by applying the Dice coefficient (specific software, Lane Manager and A.D.A. programs [Technología para diagnóstico e investigación]).
RESULTS
The patient's routine for catheter care was reviewed to find a potential source of contamination of the catheter with P. oryzihabitans. The only flaw detected was the repeated use of heparinized flasks and the use of a synthetic bath sponge in the shower. Microbiological cultures of the heparinized flasks and other materials used for assessment of sterility of materials used in catheter care were all negative. However, several P. oryzihabitans colonies were isolated from the patient's bath sponge, among other gram-negative bacilli (Ochrobactrum sp. and Pseudomonas sp.).
In order to determine the prevalence of P. oryzihabitans in bath sponges, we cultured samples of sponges from 15 unrelated households. P. oryzihabitans was isolated from three sponges.
To analyze the potential relationships between the isolates obtained from the patient's catheter and those obtained from his sponge, a molecular biology-based typing analysis was performed. Eleven P. oryzihabitans isolates were analyzed. Two were clinical isolates: one from our patient and another from a different unrelated patient. The remaining isolates corresponded to nine environmental sources: six from our patient's sponge and three from sponges belonging to a further three households included as controls. Genomic DNA fingerprints of all the strains were obtained by AP-PCR. The fingerprint obtained for our patient's clinical isolate was identical to the one for an isolate from his sponge (Fig. 1a to d, lanes 1 and 2) with all primers selected. Among the other five isolates from the patient's sponge, two different patterns were obtained, and both patterns were different from that for the clinical isolate (Fig. 1a to d, lanes 3 and 4) . The fingerprints for the control isolates of expected unrelatedness, the environmental isolates from unrelated households (lanes 5 to 7) and the clinical strain corresponding to the control patient (lane 8), were clearly different from those obtained for the isolates from our patient.
PFGE analysis was subsequently performed with the two related isolates (isolates 1 and 2) and one of those from the patient's sponge with a different fingerprint, included as an unrelated control. The macrorestriction DNA patterns obtained with two different restriction enzymes confirmed the similarity previously found for clones 1 and 2 ( Fig. 1e) and showed a fingerprint clearly different from that for the unrelated strain (Fig. 1e, lane 3) .
Similarity dendrograms were obtained from an analysis of all the AP-PCR typing profiles obtained with the six different primers selected (Fig. 2) . Our patient's clinical isolate (isolate 1) clustered with a high degree of similarity (95%) with isolate 2, confirming their clonal relationship. The other strains were unclustered.
DISCUSSION
Infections due to P. oryzihabitans have increasingly been associated with episodes of catheter-related bacteremia, peritonitis in patients undergoing continuous ambulatory peritoneal dialysis, wound infections, and meningitis following neurosurgery (10, 13) , especially in patients with underlying debilitating diseases. Most cases are nosocomially acquired, and only six cases of community-acquired infections with this microorganism have been described (4, 7). For our patient, the infection was considered to be community acquired, as it was detected on admission.
In previous studies, molecular epidemiological analysis has been performed with P. oryzihabitans strains involved in nosocomial or community-acquired infections by different molecular typing methods. No homologies were found among clinical and environmental isolates, and therefore, the potential sources of the infections caused by this bacterium remain unknown (7, 8, 9, 16) . In our case, the molecular biology-based typing analysis clearly indicated a high degree of similarity between the fingerprint of the clinical strain isolated from our patient and that of a strain from the sponge used for hygienic purposes. The homologies found between their respective fingerprints could not be due to a poor resolution by our technical approach as, at the time, differences from other isolates within the same patient's sponge could clearly be detected. Additionally, the homologies observed by AP-PCR were confirmed by PFGE analysis, a molecular typing method considered to have a higher discriminatory potential than AP-PCR (2, 15) . All these data strongly suggest for the first time an epidemiological link between a P. oryzihabitans clinical isolate and an environmental source.
The clonal variety of the P. oryzihabitans population involved in the colonization of the patient's sponge (three different typing profiles found for the isolates assayed) is worth mentioning. A potential preferential role of some of the environmental clones in catheter-associated infections in terms of a greater fitness for colonization or invasion of these devices has not been analyzed. P. oryzihabitans should be considered an increasingly relevant nosocomial or community-acquired pathogen in patients with intravascular devices. We have found that P. oryzihabitans is an occasional inhabitant of bath sponges, and our results describe the first tracking of an environmental source for these infections. Sponges may be the primary source, but it seems more probable that the sponge initially became colonized from water, the patient's skin, or some other unidentified environmental source. It should be recommended that catheter-bearing patients avoid the use of bath sponges and other permanently wet items for skin care.
